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TRANSIENT REJECTING CIRCUIT 



Field of the Invention 

The present invention is related to electronic circuits, and more 
5 specifically to transient rej ecting circuits. 

Background of the Invention 

Many electronic circuits are subjected to transients that may adversely 
affect their intended operation. In lithium ion battery backs, for example, a transient 
may affect a battery protection circuit. The protection circuit generally attempts to 

10 maintain a "memory" of the state of charging or discharging of the lithium ion battery. 
When a transient occurs, the memory of the state may be lost. 

Additionally, parasitic inductors may be created by the connection of the 
battery protection circuit to the battery pack and may create large voltage transients 
when exposed to those currents. The transients can be large enough to cause the 

1 5 effective voltage powering the protection circuit to go to zero, or even go negative for 
short periods of time, potentially resulting in the memory of the state of charging or 
discharging of the lithium ion battery to be lost. 

Summary of the Invention 

Briefly described, the present invention is directed at providing an 
20 apparatus and method that maintains previous operational states of a memory circuit 

during a transient. 

According to one aspect of the invention, the apparatus consists of a 
transient rejecting circuit that during a transient event supplies a signal that maintains 
the signal at a pin of a circuit. 
25 According to another aspect of the invention, the clear pin of a memory 

circuit is protected from a loss of signal or an erroneous signal such that, when the 
induced transient event abates, the memory element is not inadvertently reset. 
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According to yet another aspect of the invention, the transient rejecting 
circuit includes a signal transfer circuit and a charge storage circuit. The signal transfer 
circuit supplies a signal to a pin of a circuit during normal operation, and turns off 
during transient events. During a transient event, the charge storage circuit supplies the 

5 signal to the pin of the circuit. 

According to yet another aspect of the invention, the transient rejecting 
circuit protects a logic pin of the circuit from a transient event. A charge storage circuit 
charges to the logic signal during normal operation and maintains the logic signal at the 
pin of the circuit during the transient event. 

10 According to still yet another aspect of the invention, multiple transistors 

are included in the signal transfer circuit to help ensure that the channel-body diode of 
the transistors does not drain current from the charge storage circuit. The transistors are 
connected in series with their body connection connected to the source, helping to 
ensure that any charging or discharging of the capacitor through the body path is 

15 prevented. 

Brief Description of the Drawings 

FIGURE 1 shows an overview schematic diagram of a transient rejecting 

system; 

FIGURE 2 shows a schematic diagram of a transient rejecting system 
20 including N transient rejecting circuits (TRCs) providing transient protection for N pins 
of a circuit; 

FIGURE 3 shows a schematic diagram of a transient rejecting system 
protecting a power pin of a circuit; 

FIGURES 4 shows a schematic diagram of a transient rejecting system 
25 including a drain preventing circuit for protecting a power pin of a circuit; 

FIGURE 5 shows a schematic diagram of a transient rejecting system 

protecting a clear pin of a circuit; 

FIGURES 6 shows a schematic diagram of a transient rejecting system 
including a drain preventing circuit for protecting a clear pin of a circuit; 
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FIGURE 7 shows a schematic diagram of a transient rejecting system for 

protecting two pins of a circuit; 

FIGURE 8 illustrates a logical flow diagram of the operation a transient 

rejecting system; 

5 FIGURE 9 shows a schematic diagram of a transient rejecting system for 

protecting a logic pin of a circuit; and 

FIGURE 10 shows a schematic diagram of a transient rejecting system 
for protecting a logic pin of a circuit including a drain preventing circuit, according to 
an embodiment of the invention. 

10 Detailed Description of the Preferred Embodiment 

In the following detailed description of exemplary embodiments of the 
invention, reference is made to the accompanied drawings, which form a part hereof, 
and which is shown by way of illustration, specific exemplary embodiments of which 
the invention may be practiced. These embodiments are described in sufficient detail to 
1 5 enable those skilled in the art to practice the invention, and it is to be understood that 
other embodiments may be utilized, and other changes may be made, without departing 
from the spirit or scope of the present invention. The following detailed description is, 
therefore, not to be taken in a limiting sense, and the scope of the present invention is 
defined only by the appended claims. 
20 Throughout the specification and claims, the following terms take the 

meanings explicitly associated herein, unless the context clearly dictates otherwise. The 
meaning of "a," "an," and "the" includes plural reference, the meaning of "in" includes 
"in" and "on," The term "connected" means a direct electrical connection between the 
items connected, without any intermediate devices. The term "coupled 11 means either a 
25 direct electrical connection between the items connected, or an indirect connection 

through one or more passive or active intermediary devices. The term "circuit" means 
either a single component or a multiplicity of components, either active and/or passive, 
that are coupled together to provide a desired function. The term "signal" means at least 
one current, voltage, or data signal. The term "transient event" means the signal goes 



sharply lower, goes to zero, or even goes negative for a short period of time. Referring 
to the drawings, like numbers indicate like parts throughout the views. 

Briefly described, the present invention is directed at providing a method and 
apparatus that maintains the previous operational states of a circuit when a transient 
5 event causes the power supply for the circuit to be driven to zero or negative for a short 
period of time. 

FIGURE 1 illustrates an overview schematic diagram of a transient 
rejecting system according to one embodiment of the invention. As shown in the figure, 
transient rejecting system 100 includes transient rejecting circuit (TRC) 1 10 and circuit 
10 140. TRC 1 10, as shown in the figure, includes a signal transfer circuit and a charge 
storage circuit. 

TRC 110 includes an input port coupled to a supply signal, and an output 
port coupled to a pin of circuit 140. Node 120 is coupled between the input port of 
TRC 1 10 and the input port of the signal transfer circuit. The signal transfer circuit 
1 5 includes an input port coupled to node 120, and an output coupled to node 130. Charge 
storage circuit has an input/output coupled to node 130. Node 130 is coupled to the 
output port of TRC 110. The pin of circuit 140 is coupled to the output port of TRC 

110. 

TRC 110 determines when a transient event occurs and provides a signal 
20 to circuit 140 to maintain the state of the memory of circuit 140 during the transient 
event. According to one embodiment, the signal transfer circuit determines when the 
transient event occurs. 

During normal operation (i.e. when a transient event is not occurring), 
the signal transfer circuit provides a power signal at node 130 that is received by the 
25 charge storage circuit and circuit 140. The charge storage circuit charges to the supply 
signal while the signal transfer circuit is providing the power signal. 

When a transient event occurs, the signal transfer circuit stops providing 
the power signal at node 130. During the transient event, the charge storage circuit 
provides a power signal at node 130 that is received by the pin of the memory circuit. 
30 The charge storage circuit is designed to hold enough charge to supply a sufficient 
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power signal to the pin of circuit 140 during the transient event. For some types of 
circuits the transient event may be very small and will require a smaller charge to be 
stored by the charge storage circuit than for larger transient events. 

FIGURE 2 shows a schematic of a transient rejecting system including N 

5 TRCs providing transient protection for N pins of a memory circuit, according to one 
embodiment of the invention. As shown in the figure, transient rejecting system 200 
includes N transient rejecting circuits, and circuit 210 having N pins. 

According to one embodiment of the invention, a TRC is supplied for 
each pin of circuit 210 where transient protection is desired. TRC 1 is coupled to pin 1 

10 on the memory circuit. TRC 2 is coupled to pin 2 on the memory circuit. Similarly, 
TRCs 3-N are connected to pins 3-N on the memory circuit. As will be appreciated, the 
TRCs may be coupled to the Pins 1-N in an order. For example, TRC 1 may be coupled 
to any of pins 1-N on circuit 210. 

TRCs 1-N have an input coupled to an incoming signal (S). 

1 5 Alternatively, the incoming signal (S) may be a different incoming signal for each TRC 
(not shown). 

TRCs 1-N provide a signal to pins 1-N in order to keep the state of 
memory for circuit 210 during normal operation and when a transient event is occurring 
(See FIGURES 1, 3-8, and related discussion). According to this particular 
20 embodiment, each pin of a circuit may be protected from transients. 

FIGURE 3 shows a schematic of a TRC protecting a power pin of a 
memory circuit, according to one embodiment of the invention. As shown in the figure, 
TRC circuit 300 includes, transistor Ml , capacitor CI , and memory circuit 330. 

Transistor Ml has a drain connected to node 310, a gate connected to 
25 ground, and a source connected to node 320. According to another embodiment, the 
body connection of transistor Ml may be connected to the source of transistor Ml (not 
shown). A supply signal is coupled to node 310. Capacitor CI is connected between 
ground and node 320. The PWR pin of memory circuit 330 is connected to node 320. 

According to one embodiment of the invention, transistor Ml is a P- 
30 channel FET. During normal operation, transistor Ml conducts (turns on), and couples 
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a power signal to node 320 that is received by capacitor CI and the PWR pin of 
memory circuit 330. Capacitor CI charges to the supply signal while Ml conducts. 

When a transient event occurs and the supply signal collapses, transistor 
Ml stops conducting (turns off) because it does not have enough Vgs to conduct. 
5 During the transient event, capacitor CI provides a power signal at node 320 and 
supplies enough power to maintain the state of the PWR pin of memory circuit 330. 
Capacitor CI holds enough charge to maintain the signal at the PWR pin for the period 
of the transient event. 

According to another embodiment, transistor Ml may be replaced by a 
10 diode (not shown). Although transistor Ml is shown as a P-channel FET, transistor Ml 
may be an NPN transistor, a PNP transistor, a Bipolar device, a MOS device, a 
GaAsFET device, a JFET device, as well as one or more components that are arranged 
to provide the function of transistor Ml in the above described example. 

FIGURE 4 shows a schematic diagram of a transient rejecting circuit for 
1 5 protecting a power pin of a circuit that is substantially similar to the transient rej ecting 
system shown in FIGURE 3. However, in this case, transient rejecting circuit 400 
includes a drain preventing circuit. As shown in the figure, TRC circuit 400 includes 
transistors Ml and M2, capacitor CI, and memory circuit 330. 

Transistors Ml and M2 are connected in series. Transistor Ml has a 
20 drain connected to node 310, a source connected to the source of transistor M2, a gate 
connected to ground, and a body connection connected to the source of Ml . Transistor 
M2 has a source connected to the source of transistor Ml, a drain connected to node 
320, a gate connected to ground, and a body connection connected to the source of M2. 
A supply signal is coupled to node 310. Capacitor CI is coupled between ground and 
25 node 320. The PWR pin of memory circuit 330 is coupled to node 320. 

According to one embodiment of the invention, transistors Ml and M2 
are P-channel FETs. During normal operation, transistors Ml and M2 are on 
(conducting) and are arranged to provide a power signal at node 320 received by 
capacitor CI and the PWR pin of memory circuit 330. Capacitor CI charges to the 
30 supply signal while transistors Ml and M2 are on. 
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When a transient event occurs and the supply signal collapses, transistors 
Ml and M2 turn off because they do not have enough Vgs to conduct. During the 
transient event, capacitor CI provides a power signal at node 320 sufficient to maintain 
the state of the PWR pin of memory circuit 330. 

5 According to one embodiment, two P-channel FETs are used to help 

ensure that the channel-body diode does not drain current from capacitor CL Using 
back-to-back transistors with the body connection connected to the source helps to 
ensure that any charging or discharging of capacitor CI through the body path of the 
transistors is prevented. 

10 According to another embodiment, transistors Ml and M2 may be 

replaced by a diode (not shown). Although transistors Ml and M2 are shown as P- 
channel FETs, they may be NPN transistors, PNP transistors, Bipolar devices, MOS 
devices, GaAsFET devices, JFET devices, as well as one or more components that are 
arranged to provide the function of transistors Ml and M2 in the above described 

15 example. 

FIGURE 9 shows a schematic diagram of a transient rejecting system for 
protecting a logic pin of a circuit, according to one embodiment of the invention. As 
shown in the figure, transient rejecting system 900 includes transistor circuits M91 and 
M92, capacitor circuit 91, and memory circuit 950. 

20 Transistor M91 has a drain coupled to node 905, a source coupled to a 

node 910, a gate coupled to node 940, and a body connection coupled to node 930. 
Transistor M92 has a drain coupled to node 905, a source coupled to node 910, a gate 
coupled to node 920, and a body connection coupled to node 945. Capacitor circuit 
C91 is coupled between ground and node 910. The Pin of Memory circuit 950 is 

25 coupled to node 910, the PWR input of memory circuit is coupled to a supply signal, 
and the ground pin is coupled to ground. An input logic signal is coupled to node 905. 
A supply signal is coupled to node 920 and node 930. A ground is coupled to node 940. 

During normal operation, p-type transistor M91 and n-type transistor 
M92 act as a complementary switch and output a logic high ('T 1 ) or low ("0") output 

30 logic signal to the Pin of memory circuit 950. For example, the pin may be a set or 



reset, or clear or preset pin. Capacitor circuit C91 charges to the output logic signal 

during normal operation. 

When a transient event occurs, and the supply signal collapses, capacitor 

circuit C91 provides a secondary logic signal at node 910, maintaining the output logic 
5 signal at node 910, ensuring that the pin of memory circuit 950 does not inadvertently 

change logic states. Accordingly, capacitor C91 should be sized to hold enough charge 

to maintain the secondary logic signal for the period of time of the transient event. 

It will be appreciated in view of the present disclosure that transistors 

M91 and M92, may be NPN transistors, PNP transistors, Bipolar devices, GaAsFET 
10 devices, MOS devices, JFET devices, as well as one or more components that are 

arranged to provide the function of transistors M91 and M92 in the above described 

example. 

FIGURE 10 shows a schematic diagram of a transient rejecting system 
for protecting a logic pin of a circuit, according to an embodiment of the invention. As 

15 shown in the figure, transient rejecting system 1000 includes transistor circuits M101 , 
Ml 02, M103, and M104, capacitor circuit C100, and memory circuit 1050. 

According to this embodiment, p-type transistors Ml 01 and Ml 02 are 
connected in series. Transistor M101 has a drain connected to node 1005, a source 
connected to the source of transistor M102, a gate connected to node 1040, and a body 

20 connection connected to the source of transistor Ml 0 1 . Transistor M 1 02 has a drain 
connected to node 1010, a source connected to the source of transistor M101, a gate 
connected to node 1040, and a body connection connected to the source of transistor 
M102. 

Similarly, n-type transistors M103 and M104 are connected in series. 
25 Transistor Ml 03 has a drain connected to node 1 005, a source connected to the source 
of transistor M104, a gate connected to node 1020, and a body connection connected to 
the source of transistor M103. Transistor M104 has a drain connected to node 1010, a 
source connected to the source of transistor M103, a gate connected to node 1020, and a 
body connection connected to the source of transistor M104. 
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Capacitor circuit C100 is coupled between ground and node 1010. The 
Pin of Memory circuit 1050 is coupled to node 1010, the PWR input of memory circuit 
is coupled to a supply signal, and the ground pin is coupled to ground. An input logic 
signal is coupled to node 1005. A supply signal is coupled to node 1020. A ground is 

5 coupled to node 1040. 

During normal operation, p-type transistors Ml 01 and Ml 02 and n-type 
transistors M103 and M104 act as a complementary switch and output a logic high ("1") 
or low ("0") output logic signal to the Pin of memory circuit 1050. For example, the pin 
may be a set or reset, or clear or preset pin. Capacitor circuit CI 00 charges to the 

1 0 output logic signal during normal operation. 

When a transient event occurs, and the supply signal collapses, capacitor 
circuit C100 provides a secondary logic signal at node 1010, maintaining the output 
logic signal at node 1010, ensuring that the pin of memory circuit 1050 does not 
inadvertently change logic states. Accordingly, capacitor C100 should be sized to hold 

1 5 enough charge to maintain the secondary logic signal for the period of time of the 
transient event. 

The transistor pairs (M101 and Ml 02, and M103 and M104) are 
connected in series to help ensure that the channel-body diode does not drain current 
from capacitor circuit CI 00. Using back-to-back transistors with the body connection 
20 connected to the source helps to ensure that any charging or discharging of capacitor 
CI 00 through the body path of the transistors is prevented. 

It will be appreciated in view of the present disclosure that transistors 
M101, M102, M103, and M104 may be NPN transistors, PNP transistors, Bipolar 
devices, MOS devices, GaAsFET devices, JFET devices, as well as one or more 
25 components that are arranged to provide the function of transistors M91 and M92 in the 
above described example. 

FIGURE 5 illustrates a schematic of a TRC protecting a clear pin of a 
memory circuit, according to one embodiment of the invention. As shown in the figure, 
TRC 500 includes transistor M3, Schmidt trigger 540, capacitor C2, and memory circuit 
30 550. 



Transistor M3 has a source connected to node 520, a drain connected to 
node 310, and a gate connected to node 530. According to another embodiment, the 
body connection of transistor M3 may be connected to the source connection (not 
shown). Capacitor C2 is coupled between node 520 and ground. Schmidt trigger 540 is 
coupled between node 520 and node 530. The CLR pin of memory circuit 550 is 
coupled to node 530. A bias is coupled to node 520. A supply signal is coupled to node 
310. 

At startup of TRC 500, capacitor C2 begins charging to the bias signal. 
Initially, capacitor C2 has no stored charge such that the input of Schmidt trigger 540 is 
below a first trip point and Schmidt trigger 540 produces a high (logic "1") CLR signal 
at node 530. While the CLR signal at node 530 is high, transistor M3 does not have 
enough Vgs to conduct and is off. Similarly, the CLR pin of memory circuit 550 is held 
high by the high CLR signal at node 530, resetting memory circuit 550. When 
capacitor C2 is charged to the first trip level of Schmidt trigger 540, Schmidt trigger 
540 produces a low (logic "0") CLR signal at node 530. Once the Schmidt trigger 540 
produces a low CLR signal, the CLR pin of memory circuit 550 is held low, transistor 
M3 turns on (conducts) and couples the supply signal to node 520. Capacitor C2 
charges to the supply signal while transistor M3 is on. 

When a transient event occurs, and the supply signal collapses, capacitor 
C2 provides a secondary supply signal at node 520 and node 310, maintaining the input 
of Schmidt trigger 540 above the second trip point. The output of Schmidt trigger 540 
is held low ensuring that the CLR pin of memory circuit 550 is not inadvertently reset. 
Accordingly, capacitor C2 should be sized to hold enough charge to maintain the 
secondary supply signal for the period of time of the transient event. According to this 
embodiment, the CLR input of memory circuit 550 is protected from a loss of signal or 
an erroneous signal such that, when the induced transient event abates, the memory 
element is not inadvertently reset. 

According to another embodiment, transistor M3 may be replaced by a 
diode (not shown) and a one trip level inverter may replace Schmidt trigger 540. 
Similarly, although transistor M3 is shown as a P-channel FET, transistor M3 may be an 
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NPN transistor, a PNP transistor, a Bipolar device, a MOS device, a GaAsFET device, a 
JFET device, as well as one or more components that are arranged to provide the 
function of transistor M3 in the above described example. 

FIGURE 6 shows a schematic diagram of a transient rejecting circuit for 
protecting a clear pin of a circuit that is substantially similar to the transient rejecting 
system shown in FIGURE 5. However, in this case, transient rejecting circuit 600 
includes a drain preventing circuit. As shown in the figure, TRC 600 includes, 
transistors M3 and M4, Schmidt trigger 540, capacitor C2, and memory circuit 550. 

According to this embodiment, transistors M3 and M4 are connected in 
series. Transistor M3 has a drain connected to node 3 10, a source connected to the 
source of transistor M4, a gate connected to node 530, and a body connection connected 
to the source of transistor M3. Transistor M4 has a drain connected to node 520, a 
source connected to the source of transistor M3, a gate connected to node 530, and a 
body connection connected to the source of transistor M4. Schmidt trigger 540 is 
coupled between node 520 and node 530. A supply signal is coupled to node 310. A 
bias signal is coupled to node 520. Capacitor C2 is coupled between ground and node 
520. The CLR pin of memory circuit 550 is coupled to node 530. 

At startup of TRC 600, capacitor C2 begins charging to the bias signal. 
Initially, capacitor C2 has no stored charge such that the input of Schmidt trigger 540 is 
below a first trip point and Schmidt trigger 540 produces a high (logic "1") CLR signal 
at node 530. While the CLR signal at node 530 is high, transistors M3 and M4 do not 
have enough Vgs to conduct and are off. Similarly, the CLR pin of memory circuit 550 
is held high by the high CLR signal at node 530, resetting memory circuit 550, When 
capacitor C2 is charged to the first trip level of Schmidt trigger 540, Schmidt trigger 
540 produces a low (logic "0") CLR signal at node 530. Once the Schmidt trigger 540 
produces a low CLR signal, the CLR pin of memory circuit 550 is held low, transistors 
M3 and M4 turn on (conduct) and couple the supply signal to node 520. Capacitor C2 
charges to the supply signal while transistors M3 and M4 are on. 

When a transient event occurs, and the supply signal collapses, capacitor 
C2 provides a secondary supply signal at node 520 and node 310, maintaining the input 
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of Schmidt trigger 540 above the second trip point. The output of Schmidt trigger 540 
is held low ensuring that the CLR pin of memory circuit 550 is not inadvertently reset. 
Accordingly, capacitor C2 should be sized to hold enough charge to maintain the 
secondary supply signal for the period of time of the transient event. 

5 According to one embodiment, two P-channel FETs are used to help 

ensure that the channel-body diode does not drain current from capacitor C2. Using 
back-to-back transistors with the body connection connected to the source helps to 
ensure that any charging or discharging of capacitor C2 through the body path of the 
transistors is prevented. 

10 According to another embodiment, transistors M3 and M4 may be 

replaced by a diode (not shown) and a one trip level inverter may replace Schmidt 
trigger 540, Similarly, although transistors M3 and M4 are shown as a P-channel 
FETs, transistors M3 and M4 may be NPN transistors, PNP transistors, Bipolar devices, 
MOS devices, GaAsFET devices, JFET devices, as well as one or more components 

1 5 that are arranged to provide the function of transistors M3 and M4 in the above 
described example. 

FIGURE 7 shows a schematic diagram of a TRC for protecting two pins 
of a memory circuit, according to one embodiment of the invention. As shown in the 
figure, TRC 700 includes transistors M1-M4, capacitors CI and C2, Schmidt trigger 

20 540, and memory circuit 710. 

Transistor Ml and transistor M2 are connected in series. Transistor Ml 
has a drain connected to node 310, a source connected to the source of transistor M2, a 
gate connected to ground, and a body connection connected to the source of Ml. 
Transistor M2 has a source connected to the source of transistor Ml , a drain connected 

25 to node 320, a gate connected to ground, and a body connection connected to the source 
of M2. A supply signal is coupled to node 310. Capacitor CI is coupled between 
ground and node 320. The PWR pin of memory circuit 710 is coupled to node 320. 

According to this embodiment, transistors M3 and M4 are connected in 
series. Transistor M3 has a drain connected to node 310, a source connected to the 

30 source of transistor M4, a gate connected to node 530, and a body connection connected 
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to the source of transistor M3. Transistor M4 has a drain connected to node 520, a 
source connected to the source of transistor M3, a gate connected to node 530, and a 
body connection connected to the source of transistor M4. Schmidt trigger 540 is 
coupled between node 520 and node 530. A bias signal is coupled to node 520. 
Capacitor C2 is coupled between ground and node 520. The CLR pin of memory 
circuit 710 is coupled to node 530. 

According to one embodiment of the invention, transistors Ml, M2, M3, 
and M4 are P-channel FETs. During normal operation, transistors Ml and M2 are on 
(conducting) and are arranged to provide a power signal at node 320 received by 
capacitor CI and the PWR pin of memory circuit 710. Capacitor CI is charged to the 
supply line while Ml and M2 are on. 

When a transient event occurs and the supply signal collapses, transistors 
Ml and M2 turn off because they do not have enough Vgs to conduct. During the 
transient event, capacitor CI provides a power signal at node 320 sufficient to maintain 
the state of the PWR pin of memory circuit 710. 

At startup of TRC 700, capacitor C2 begins charging to the bias signal. 
Initially, capacitor C2 has no stored charge such that the input of Schmidt trigger 540 is 
below a first trip point and Schmidt trigger 540 produces a high (logic " 1") CLR signal 
at node 530. While the CLR signal at node 530 is high, transistors M3 and M4 do not 
have enough Vgs to conduct and are off. Similarly, the CLR pin of memory circuit 710 
is held high by the high CLR signal at node 530, resetting memory circuit 710. When 
capacitor C2 is charged to the first trip level of Schmidt trigger 540, Schmidt trigger 
540 produces a low (logic "0") CLR signal at node 530. Once the Schmidt trigger 540 
produces a low CLR signal, the CLR pin of memory circuit 710 is held low, transistors 
M3 and M4 turn on (conduct) and couple the supply signal to node 520. Capacitor C2 
charges to the supply signal while transistors M3 and M4 are on. 

When a transient event occurs, and the supply signal collapses, capacitor 
C2 provides a secondary supply signal at node 520 and node 310, maintaining the input 
of Schmidt trigger 540 above the second trip point. The output of Schmidt trigger 540 
is held low ensuring that the CLR pin of memory circuit 710 is not inadvertently reset. 
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Accordingly, capacitor C2 should be sized to hold enough charge to maintain the 
secondary supply signal for the period of time of the transient event. 

According to one embodiment, two P-channel FETs are connected in 
series (Ml and M2, and M3 and M4) to help ensure that the channel-body diode does 

5 not drain current from capacitor CI or C2. Using back-to-back transistors with the 
body connection connected to the source helps to ensure that any charging or 
discharging of capacitor CI or C2 through the body path of the transistors is prevented. 

According to another embodiment, transistors Ml and M2 may be 
replaced by a diode, transistors M3 and M4 may be replaced by a diode (not shown) and 

1 0 Schmidt trigger 540 may be replaced by an inverter. Although transistors M 1 , M2, M3, 
and M4 are shown as P-channel FETs, they may be NPN transistors, PNP transistors, 
Bipolar devices, MOS devices, GaAsFET devices, JFET devices, as well as one or more 
components that are arranged to provide the function of transistors Ml, M2, M3, and 
M4 in the above described example. 

15 FIGURE 8 shows a logical flow diagram of operation of a transient 

rejecting system 800, according to one embodiment of the invention. After a start 
block, the logic flows to a block 810 at which point a supply signal is received. Moving 
to a block 820, the supply signal is monitored for transients. Transitioning to a decision 
block 830, a determination is made as to whether a transient event is occurring. 

20 When a transient event is occurring, the logic flows to a block 840 at 

which point the logic directs a charge storage circuit to supply a sufficient signal to the 
memory circuit in order for it to maintain its state. The logical flow then ends. 

During normal operation, the logic flows to a block 850 where a signal is 
provided to the memory circuit. Next, at block 860, a signal is supplied to the charge 

25 storage circuit so that the charge storage circuit may charge. The logical flow then 
returns to block 820 to continue monitoring the signal. The logical flow then ends. 

The above specification, examples and data provide a complete 
description of the manufacture and use of the composition of the invention. Since many 
embodiments of the invention can be made without departing from the spirit and scope 

30 of the invention, the invention resides in the claims hereinafter appended. 



